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(54) Split shell battery enclosure 

(57) A split-shell enclosure for a storage battery for 
motor vehicle includes identical first (1 2) and second (1 4) 
enclosure members which are dimensioned to fit around 
the t^attery, forming a shell structure, that is open at its 
top and bottom and partially encloses the battery on two 
sides and completely encloses the battery on the other 
two sides, forming a heat shield for protecting the battery 
from liot underhood temperatures, the enclosure mem- 
bers being adapted to snap together upon installation 
and to be held together by interlocking tongue and 
groove portions (40, 180;140, 80) of mating sides of the 



enclosure members, upper portions (60. 90. 160. 190) 
of the enclosure members being disposed in juxtaposed 
relation with the handle brackets (20, 20-1 ) of the battery 
so that if the battery is lifted by the enclosure, the enclo- 
sure members will engage the handle brackets of the bat- 
tery and the tjattery will effectively be lifted by its handle 
tsrackets and no load will be placed on the latches that 
hold the two sections of the enclosure together, and 
lower portions (101 , 1 02) of the front (26) and back (1 26) 
walls of the enclosure being open to accommodate 
standard hokJ-down mechanisms for the battery. 
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Description 

Background of the Invention 

This Invention relates to storage tjatteries for motor 
vehicles, and more particularly to an enclosure for pro- 
tecting such batteries from hot underhood temperatures. 

The automotive industry has recognized the need to 
protect motor vehicle batteries from the hot temperatures 
present in the vehicle engine compartment during oper- 
ation of the vehicle. It is well established that subjecting 
the storage batteries to such heating accelerates corro- 
sion of the battery grids which is a major factor in short- 
ening of the lifetime of the battery. Conventionally, vehicle 
batteries are protected from underhood heating by plac- 
ing an insulating shell or shield over the battery. Gener- 
ally, the shield acts as an insulator, but the shield may be 
designed to provide an air gap between the sidewalis of 
the battery and the shield through which cooler outside 
air IS circulated either by fan or as the result of vehicle 
motion. Typically, the insulating shell is mounted on the 
battery after the battery has been installed in the vehicle. 
However, it is generally recognized in the automotive 
industry that subassembly of the insulating shell with the 
battery prior to the final assembly line will reduce overall 
costs. 

In United States Patent No. 5.212,025 which was 
issued to Osamu Shibata et al. on May 18. 1993. there 
is disclosed a storage battery for automobiles which 
includes a heat shield that is designed to be a part of the 
battery assembly, making it easier to mount the battery 
in an automobile. The heat shield is a box-like structure 
having a closed tx)ttom and which is open to the top to 
permit the battery to be positioned within the heat shield. 
The cover of the battery includes an overhang which 
extends downwardly from the peripheral edge of the 
cover, spaced outwardly from the sidewail of the battery 
container, defining a gap which receives the upper edge 
of the heat shield. This arrangement defines a space 
between the battery container and the heat shield that is 
closed to air outside of the heat shield. The heat shield 
Is designed to be attached securely to the battery con- 
tainer. To this end, the battery container has recesses 
formed In Its sidewalis for receiving projections on the 
heat shield to detachably secure the heat shield to the 
battery. Although it appears that this an-angement would 
provide improved thermal insulation for the battery, the 
arrangemerrt requires a rron-standard cover for the bat- 
tery to define the air gap and a non-standard container 
to provide the latching recesses in its for securing the 
heat shield to the battery. Also, because the heat shield 
has a closed bottom, the battery must be lifted in order 
to position it within the heat shield. In addition, this 
arrangement requires modification of the Ijattery hold 
down tray and hold down hardware. 



Riimmary of the Invention 

The present invention provides an enclosure for a 
storage battery for a motor vehicle for thermally insulat- 

5 ing the battery from underhood heat The enclosure 
includes first and second enclosure menibers which are 
adapted to be assembled together on the battery, form- 
ing a shell structure that has a front, a back and first and 
second sides and which has an open top and an open 

10 bottom. The shell structure is dimensioned to fit around 
the container portion of the battery, at least partially 
enclosing the sidewalis of the t)attery container. A latch- 
ing means secures the first enclosure member to the 
second enclosure member. In accordance with a pre- 

15 ferred embodiment, the latching means comprises a 
tongue and notch arrangement that is provided on mat- 
ing sides of the two enclosure members that form the 
shell structure, so as to be releasable. the mating side 
edges also include a plurality of tabs which are received 

20 in complementary recesses, serving as a means for 
guiding the latching tongues into the notches. The tabs 
and complementary recesses also restrict relative move- 
ment between the enclosure members to singular 
dimensional or in and out movement only so as to pre- 
ss vent sideways and/or up-and-down relative movement 
between the two enclosure members. The enclosure 
members include means for providing a thermal barrier, 
or air gap for airflow, between the shell structure and the 
sidewalis of the battery container. In one embodiment. 

30 the cavity includes insulating material which provides an 
Insulating layer between the shell structure and the side- 
walls of the battery container. In another embodiment, 
air within the cavity provides an insulating layer between 
the shell structure and the sidewalis of the battery con- 

35 talner. 

In accordance with a feature of the invention, the first 
and second enclosure members are identical to one 
another in size and shape. The two identical halves 
which form the shell structure are adapted to snap 

40 together upon installation. The enclosure is adapted to 
engage the handle area off the battery if the battery is 
lifted by the shell structure so that the shell structure will 
maintain a firm engagement with the battery for safety 
and no load will be placed on the latching means that 

45 holds the two shell sections of the enclosure together. 
Also, if the battery is lifted, the shell structure will main- 
tain afirm engagementwiththebatteryforsafety and no 
load will be placed on the latching means that holds the 
two shell sections of the enclosure together. 

so The battery enclosure is adapted to be mounted 
onto a conventional battery and is removable and 
replaceable onto another similar battery. Moreover, the 
battery enclosure provided by the present invention does 
not require modification of the battery hold down tray or 

55 hold down hardware. The spirt shell battery enclosure 
provided by the present invention is more space efficient, 
cost effective and thermally effective than comparable 
existing battery enclosures. 
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The invention consists of certain novel features and 
structural details hereinafter fully described, illustrated in 
the accompanying drawings, and particularly pointed out 
in the appended claims, it being understood that various 
changes in the details may be made without departing 5 
from the spirit, or sacrificing any of the advantages of the 
present Invention. 

Description of the Drawings 

FIG. 1 is an exploded perspective view illustrating 
the split shell battery enclosure provided by the 
present invention with the battery shown in phan- 
tom; 

FIG. 2 is a side view of the split shell battery enclo- 
sure which is shown mounted on a battery, and 
showing the spacial relationship between the enclo- 
sure and one of the battery handle brackets; 
FIG. 3 is a front elevation view of one enclosure 
member of the battery enclosure provided by the 
present invention; 

FIG. 4 is a top plan view of the battery enclosure 
member shown in FIG. 3; 

FIG. 5 is a right side view of the battery enclosure 
member shown in FIG. 3; 

FIG. 6 is a left side view of the battery enclosure 
member shown in FIG. 3; and 
FIG. 7 is a rear elevation view of the enclosure mem- 
ber. 

Description of the Prefeaed Embodiments 

Referring to FIGS. 1 and 2 of the drawings, the split 
shell battery enclosure provided by the present invention 
is adapted to be mounted on a storage battery 15 for a 
motor vehicle, enclosing the sides of the battery to pro- 
tect the battery from hot underhood temperatures pro- 
duced in the engine compartment of the motor vehicle in 
which the battery is located. The battery 15 is a conven- 
tional battery and includes a container 1 6 for the t^attery 
cells and a cover 1 7 that mounts the positive and nega- 
tive tsattery terminals 18. The cover includes vent open- 
ings which are covered by covers 19. In addition, the 
battery 15 has handle attachments or brackets 20 and 
20-1 formed integrally with the sides of the container 1 6 
to facilitate lifting of the battery. 

The split shell battery enclosure includes two enclo- 
sure members 12 and 14 which are dimensioned to fit 
around the storage battery 15 and to be connected 
together forming a shell structure. The split shell battery 
enclosure is open at the top and bottom and partially 
encloses two of the sidewalls of the k>attery container 1 6 
and fully encloses the other two sidewalls thereof as will 
be shown. One of the enclosure members 12 is located 
at the front side of the battery 1 5 and the other enclosure 
member 14 is located at the back side of the tjattery. The 
two enclosure members 12 and 14 are connected and 
held together by interlocking portions of the mating sides 
of the enck>sure members which form a latching arrange- 



ment at each side of the battery enclosure as will be 
descrit>ed, one of the latching arrangements b^ng indi- 
cated by reference numeral 30 in FIG. 2. 

In accordance with a feature of the invention, the two 
enclosure members 12 and 14 are identical to one 
another in size and shape. The enclosure members 12 
and 14 are molded from a rigid plastic material such as 
polypropylene. The walls of the two enclosure members 
are approximately .080 inches thick. Because the two 
members are identical to one another in size and shape, 
the two enclosure members can be molded from the 
same mold. 

Referring to FIGS. 1 , 3 and 4. the enclosure member 
12 is a one-piece memt>er including a front 21 and sides 
22 and 24 which extend rearwardly at a right angle to the 
front defining a generally U-shaped cross-section for the 
enclosure member. The front 21 of encbsure member 
12 includes a panel portion 26 that is generally rectan- 
gular in shape and has horizontally extending upper and 
lower peripheral edges 27 and 28 which slant reanrardly 
from the panel portion 26. 

Similarly, enclosure member 1 4 is a one-piece mem- 
ber including a front 121 and sides 122 and 124 which 
extend reanA/ardly at a right angle to the front defining a 
generally U-shaped cross-section for the enclosure 
member. The front 121 of enclosure member 14 includes 
a panel portion 1 26 thai is generally rectangular in shape 
and has horizontally extending upper and lower periph- 
eral edges 127 and 128 which slant rearwardly from the 
panel portion 126. 

Because the two enclosure members 1 2 and 1 4 are 
identical in size and shape to one another, only enclosure 
member 1 2 is described in detail and elements of enclo- 
sure member 14 have been given the same reference 
numeral as corresponding elements of enclosure mem- 
ber 12, but incremented by "100". 

Refening to FIGS. 1,4,5 and 7. the side 22 of enclo- 
sure member 12 is generally rectangular in shape and 
has an upper edge 36, a lower edge 37, a fon^vard edge 
38 and a reanward edge 39. The reanvard edge 39 
includes a tongue 44 having an extension 45 at its free 
end which forms a portion of the latching an^ngement 
30 and which is received in a cutout or notch 180 in side 
124 of the mating enclosure member 14. Side 22 
includes an upper tab 46 and a lower tab 48 which are 
received in respective complementary slots 1 86 and 1 88 
in side 1 24 of the mating enclosure member 1 4 when the 
enclosure members are assembled together. Further, 
side 22 includes an upper slot 50 and a lower slot 52 
which receive respective tabs 182 and 184 fbnmed on 
side 124 of the enclosure member 14. The side 22 has 
a raised portion 60 near its upper edge 36. the upper part 
97 of which extends at>ove upper edge 36. The rsused 
portion 60 has sloping sides 61 and 62. The raised por- 
tion 60 cooperates with a raised portion 190 of side 124 
when the enclosure members are assembled together 
to define a compartment for the handle bracket 20 on the 
right side of the battery as will be shown. It is pointed out 
that while in a preferred embodiment the latching 
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arrangement is provided by tongue and notch pairs 
formed on mating edges of the enclosure members, this 
is not intended to be a limitation on the scope of the 
invention, and the enclosure members can be latched 
together in other ways including by latching mechanisms 
that separate from one or both of the enclosure mem- 
bers. 

Referring to FIGS. 1 , 4. 6 and 7, the side 24 is some- 
what similar to side 22, being generally rectangular in 
shape and having an upper edge 70, a lower edge 71 . a 
lonward edge 72 and a reanward edge 73. The reanward 
edge 73 includes a cutout or notch 80 that receives an 
extension 145 of the tongue 140 that is formed on side 
122 of the mating enclosure member 14, the tongue and 
notch together defining a portion of the latching arrange- 
ment that is located at the left side of the battery enclo- 
sure. In addition, side 24 includes an upper tab 82 and 
a lower tab 84 which are received in respective comple- 
mentary slots 150 and 152 in the mating enclosure mem- 
ber 14. Further, side 24 includes an upper slot 86 and a 
lower slot 88 which receive respective tabs 1 46 and 1 48 
of the enclosure member 14. The side 24 has a raised 
portion 90 near its upper edge 70. the upper part 98 of 
which extends above the upper edge 70. Raised portion 
90 has doping sides 91 and 92. The raised portion 90 
cooperates with a raised portion 160 d side 122 when 
the enclosure members are assembled together to 
define a compartment for the handle bracket 20-1 on the 
left side of the battery. 

The enclosure mentber 12 has an upper inwardly 
directed flange 66 defined by the upper edge 36 of side 
22, the upper edge 27 of the front 26 and the upper edge 
70 of side 24. The enclosure member 12 has a lower 
inwardly directed flange 67 defined by the lower edge 37 
of side 22, the lower edge 28 of the front 26 and the lower 
edge 71 of the side 24. The outer edges 66-1 and 67-1 
of the flanges 66 and 67 engage the sides of the battery 
container when the enclosure members are assembled 
thereon so that the inner surface 26-1 of the front 26 is 
spaced outwardly from the outer wall of the battery con- 
tainer 16, defining a forward cavity 34 for the enclosure 
member, and the inner surfaces 22-1 and 24-1 of sides 
22 and 24 are spaced outwardly from the outer wall of 
the battery container 1 6, defining respective side cavities 
41 and 42 for the enclosure member. The enclosure 
member 1 4 similarly defines foPArard cavity 134 and side 
cavities 141 and 142. 

Referring to FIG. 7. insulating material is attached 
to the inside of the enclosure members, including insu- 
lating material 32 located in the front cavity 34 and insu- 
lating material 32-1 and 32-2 located in respective side 
cavities 41 and 42 of the enclosure members 12 and 14. 
In the exemplary embodiment, the insulating material is 
a closed cell polypropylene in sheet form. The sheets of 
insulating material are generally rectangular in shape 
and are about Va inch thick. The insulating material is not 
shown in FIGS. 1 and 3-6 to better illustrate details of the 
inner surfaces of the enclosure members 12 and 14. 



The portion of the flanges defined by inwardly 
directed edges 27 and 28 of the front 21 support the 
sheet of insulating material 32 at its top and bottom and 
the inwardly directed flanges 66 and 67 support the 
5 sheets 32-1 and 32-2 of insulating material at the bottom 
and both sides. A plurality of locators 29. which are 
moldedintothe inner surfaces 21-1 and22-l ofthe panel 
portions and a plurality of locator ribs 68, which are 
molded Into the inner surfaces of the sides 22 and 24 
10 near ttieir upper edges, attach the sheets of insulating 
material 32, 32-1 and 32-2 to the inner walls of tiie enclo- 
sure memt^er 12. Likewise, for enclosure merriber 14, the 
portion of the flanges defined by inwardly directed edges 
127 and 128 of the front 121{FIG. 1) support a sheet of 
75 insulating material at its top and bottom and the inwardly 
directed flanges 166 and 167 support sheets off insulat- 
ing material at the bottom and both sides. Locators 129 
and ribs 168 attach the sheets of insulating material to 
the inner surfaces of the enclosure memt>er 14. 
20 Digressing, the front cavities 24 and 124 and the 
side cavities 41. 42, 141, and 142 defined by the 
recessed inner wall of the members may serve as an air 
space or air gap between the outer surface of the battery 
container and the inner surface off the split shell battery 
25 enclosure. In this embodiment, insulation material is not 
provided in the cavities and the air in the cavities acts as 
a l>arrier layer between the outer sidewalls off the battery 
and the inner surfaces of the enclosure members. The 
edge surfaces of the enclosure members, such as the 
30 edge surfaces may include a sealing material to enhance 
the seal between the edges of the enclosure members 
and the outer surfaces off the battery container when 
insulating material is not provided in the interior of the 
enclosure members. 
35 Both of these foregoing arrangements are passive 
insulation arrangements. It is apparent that the enclo- 
sure members can be provided with one or more suitak^le 
air inlets and outlets to allow cooler outside air to be cir- 
culated either by fan or as the result of vehicle motion 
40 through the inner cavity defined by the enclosure mem- 
bers by to provide active cooling. 

The enclosure members 12 and 14 are adapted to 
be snapped together with the edge of side 22 of member 
12 cooperating in a locking relationship with the edge of 
45 side 124 of member 14and with the edge off side 124 of 
member 14 cooperating in a locking relationship with the 
edge off side 22 off member 12. To assemble the enclo- 
sure members together, the enclosure members are 
positioned opposite one another, one at the ffront and one 
so at the back of the battery, with the tabs 46 and 48 of 
enclosure mender 12 aligned with the recesses 1 86 and 
1 88 of enclosure member 14 and with the tabs 1 46 and 
148 of enclosure member 14 aligned with the recesses 
86 and 88 of enclosure member 12. The series of tabs 
55 and mating recesses form a guiding arrangement which 
aligns the tongues 44 and 1 44 with the notches 1 80 and 
80 so that as the enclosure menlbers are moved toward 
one another, the extensions snap into the notches. When 
the enclosure members are assembled together, the 
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tabs 46 and 48. tabs 82 and 84. tabs 146 and 148. and 
tabs 1 82 and 184 restrict relative movement between the 
enclosure members to one dimensional movement onl/ 
so as to prevent sideways and/or up-and-down relative 
movement between the two enclosure members. The 5 
tabs 46. 48. 82. 84. 146. 148, 182 and 184 are substan- 
tially the same size. Moreover, the distal ends of the tabs 
46. 48. 82. 84, 146. 148. 182 and 184 are bevelled to 
enhance their ability to slide into the associated 
recesses. 

Moreover, the enclosure members can be removed 
from the battery and placed on another battery of the 
same size. All that is necessary is that the tongues 44 
and 144 be flexed outward slightly, both at the same or 
one at a time, using slight outward finger pressure, until 
their extensions 49 and 1 49 dear the associated notches 
1 80 and 80. Although the front and sides of the two enclo- 
sure members are rigid, the cantilever extending tongues 
are sufficiently f lexikrie as to be capable of being flexed 
out of the notch to release the two enclosure members 
from one another, permitting removal of the enclosure 
from the battery. 

Because of the split-shell construction of the battery 
enclosure, the enclosure members can be assembled on 
a t)attery without lifting the battery The connection areas 
30 at the sides is sufficiently contoured as to avoid con- 
tact with critical areas of the battery such as the terntinat 
area at the top of the tottery and the hold-down area at 
the bottom of the battery Referring to FIGS. 1 . 2 and 3, 
the lower edge 28 of the front portion 21 is spaced ver- 
tically above the lower edges of the sides 22 and 24 
defining an opening 101 (FIG. 2) to accommodate the 
hold-down mechanism (not shown) for the battery The 
front portion 121 of enclosure memt>er 14 is simileu'ly 
configured to define an opening 1 02 (FIG. 2) for the same 
purpose. The upper edge 27 of the front portion 21 
extends t>elow the height of the t>attery cover 1 7. maxi- 
mizing accessibility to the battery terminal area. The 
front 21 of the enclosure members can include a notch 
(not shown) along their upper peripheral edges, allowing 
the split-shell battery enclosure to be used with side ter- 
minal batteries. 

Referring to FIGS. 1-3 arKi 7, the upper edge of the 
reused portion 60 of side 22 cooperates with a raised por- 
tion 190 of side 124 when the enclosure members are 
assembled together to define a compartment for the han- 
dle bracket 20 on the right side of the tottery. More spe- 
cifically, the upper edges of the raised portions 60 and 
190 define an inwardly directed flanges 97 and 198 
which cooperate with the handle bracket 20 of the t>at- 
tery The outer end of flange 97 includes an extension 
99 that conforms to the contour of the handle (not shown) 
as at 103. Similarly, the upper edges of the raised por- 
tions 90 and 160 define inwardly directed flanges 98 and 
1 97 which cooperate vinth the handle bracket 20-1 of the 
battery. 

The flanges 97 and 197 overlie the upper surfaces 
of the ksattery handle brackets when the enclosure mem- 
bers are assembled on the battery as shown in FIG. 2. 



Thus, if the battery is lifted by its container or by its ter- 
minals, the upper surfaces of the k>attery handle brackets 
20 and 20-1 will be moved into engagement with the 
lower surfaces of the flanges 97 and 1 98 and the flanges 
98 and 197 so that the battery enclosure will be lifted 
along with the t)attery. 

The lower surface of the k>attery handle bracket 20 
is located juxtaposed with the upper surfaces 36 and 1 70 
of the sides 22 and 124. as is shown in FIG. 2. Similarly, 
the lower surface of the battery handle bracket 20-1 is 
located juxtaposed with the upper surfaces 70 and 136 
of the sides 24 and 122. Thus, if the battery is lifted by 
the enclosure, the enclosure members wilt be moved into 
engagement with the lower surface of the handle brack- 
ets 20 and 20- 1 so that the battery will effectively be lifted 
by its handle brackets. Thus, the latch mechanism of the 
battery enclosure does not carry lifting loads, and will not 
be released inadvertently if the battery is lifted either by 
the battery housing or by the enclosure. 

It has been found that the split shell tottery enclo- 
sure provided by the present invention produces an esti- 
mated 4% improvement in battery life with insulating 
material that is inch in thickness. As has been 
descrifc)ed. in accordance with one embodiment of the 
invention, the split-shell tottery enclosure includes insu- 
lating material which provides passive insulation of the 
battery that is being protected. In another embodiment, 
the split-shell t>attery enclosure defines a closed air 
space or air gap between the outer surface of the battery 
container and the inner surface of the enclosure which 
insulates the battery from underhood heat. Moreover, the 
battery may be a part of a thermal management system 
that supplies forced air cooling by nrK>ving air through the 
cavity of the split-shell battery enclosure. 

While the invention has been described with refer- 
ence to preferred embodiments, various modifications 
can be made without departing from the spirit and scope 
of the invention as defined in the appended claims. For 
example, although in accordance witii the preferred 
emt)odiment the split shell battery enclosure has an 
open kxjttom, the bottom portion of the split shell enclo- 
sure can t>e closed so that the t^attery enclosure can pro- 
tect the kx)ttom of the t>attery. Also, the battery enclosure 
can be provided with front, back and sides that fully 
enclose the battery on all four sides. In the latter arrange- 
ment, suitable modification would be required to the bat- 
tery hold down tray or hold down hardware. 

Claims 

1. An enclosure for a storage battery (15) for a motor 
vehicle for thermally insulating said battery from 
underhood heat, said battery including a container 
portion (16) having sidewalls and a cover portion 
(1 7) that is mounted on said container portion, char- 
acterized by first (12) and second (14) enclosure 
members adapted to be assembled together on said 
battery, forming a shell structure having a front a 
back, and first and second sides and which have an 
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open top and an open bottom, said shell structure 
being dimensioned to f it around said container por- 
tion of said battery, at least partially enclosing said 
sidewalls of said battery container portion; latching 
means (30) for securing said first enclosure member 
to said second enclosure member; said enclosure 
members Including means (32,34, 41. 41) for pro- 
viding a thermal barrier between said shell structure 
and said sidewalls of said battery container. 

2. The enclosure according to claim 1 , wherein said 
front. bacK and sides of said shell structure include 
inwardly directed portions (60, 67. 166, 167) that 
contact said sidewalls of said battery container por- 
tion when said enclosure members are assembled 
on said battery, whereby inner surfaces (26-1. 22-1 . 
24-1) of said front back, and sides of said shell 
structure are spaced apart from said sidewalls of 
said battery container portion defining a cavity (34, 
41 , 42) therebetween. 

3. The enclosure according to claim 2, and including 
insulating material (32) filling said cavity to provide 
an insulating layer between said shell structure and 
said sidewalls of said battery container. 

4. The enclosure according to claim 2. wherein said 
cavity contains air to provide an insulating layer 
between said shell structure and said sidewalls of 
said battery container. 

5- The enclosure according to claim 1 . wherein said 
first enclosure member (12) has a front (21 ) and first 
(22) and second (24) sides, and said second enclo- 
sure member (14) has a front (121) and first (122) 
and second (124) sides, said f irst and second sides 
of said first enclosure member being adapted to 
mate with said second and first sides, respectively 
of said second enclosure meniber when said first 
and second enclosure members are assembled 
together, and wherein said latching means includes 
at least one latching member (44) projecting from 
said first side of said first enclosure merrier and 
means (180) on said second side of said second 
enclosure member for receiving said latching mem- 
ber. 

6. The enclosure according to claim 5, wherein said 
first and second sides of said first enclosure member 
extend a right angle to said front of said first enclo- 
sure member, defining a generally U-shape for said 
first enclosure member, and wherein said first and 
second sides of said second enclosure member 
extend at a right angle to said front of said second 
enclosure member, defining a generally U-shape for 
said second enclosure member. 

7. The enclosure according to claim 1 . wherein said 
front and back of said shell structure each defines 
an opening (101 . 102) near a lower edge (28. 128) 
thereof for providing access to the hold-down area 
of said battery. 

8. The enclosure according to claim 5, wherein said 
battery has first (20) and second (20-1) handle 
brackets, each having an upper surface and a lower 



surface, and wherein first and second sides of said 
first enclosure member have extension portions (60. 
90) that cooperate with extension portions (190, 
160) of said second and first sides of said second 

5 enclosure member to form first and second compart- 
ments for locating said first and second handle 
brackets of said battery, and said extension portions 
having inner surfaces located to be engaged by said 
upper surface of said handle brackets of said battery 

70 when said battery is lifted relative to said shell struc- 
ture, thereby causing said shell structure to be lifted 
along with said battery. 

9. The enclosure according to claim 5. wherein said 
battery has first (20) and second (20-1) handle 

75 brackets, each having an upper surface and a lower 
surface, and wherein first and second sides of said 
first enclosure member have extension portions (60, 
90) that cooperate with extension portions (190. 
160) of said second and first sides of said second 

20 enclosure member to for m first and second compart- 
ments for locating said handle attachments, said first 
and second enclosure memtsers each including 
means (36, 1 70. 70, 1 36) that is moved into engage- 
ment with said lower surface of said battery handle 

25 brackets when said shell structure is lifted relative to 
said battery to cause said battery to be lifted along 
with said shell structure. 

10. The enclosure according to claim 5, wherein said 
first and second sides of said first enclosure member 

30 have respective first and second edges (39. 73) , and 
said first and second sides of said second enclosure 
member have respective third and fourth edges 
(173, 139). said first and third edges each including 
first (46. 48) and second (146. 148) outwardly pre- 
ss jecting tabs and said second and fourth edges each 
including first (186, 188) and second (86, 88) slots 
tor receiving said tabs of said first and third edges, 
respectively when said enclosure members are 
assembled together, and wherein said second and 
40 fourth edges each Include third (82. 84) and fourth 
(182. 184) outwardly projecting tabs, and said first 
and third edges each include first (50, 52) and sec- 
ond (1 50, 1 52) slots for receiving said outwardly pro- 
jecting tabs of said second and fourth edges. 
45 respectively, when said first and second enclosure 
members are assembled together, and wherein said 
tabs co-operate with said slots to limit relative move- 
ment between said first and second enclosure mem- 
bers to a single axis. 
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